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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1 and 3-6 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Shan et al., U.S. Patent 6,232,236. 

Shan et al. shows the invention as claimed including a plasma processing 
apparatus comprising: a first electrode 215 on which a substrate 164 subjected to a 
plasma process is placed; a magnetic field applying means 270 for applying a magnetic 
field to a surface of the substrate to which the plasma process is applied; an auxiliary 
electrode 220 provided on an outer periphery of said first electrode to excite plasma in 
the vicinity of the auxiliary electrode (see Fig. 2 and col. 3-line 30 to col. 5-line 10). The 
apparatus is capable of producing the plasma electron drift as claimed and is capable of 
applying a static magnetic field if so desired. 

Regarding claim 3, note that the level of the substrate placed on the first 
electrode and the auxiliary electrode are substantially equal to each other (see Fig. 2). 

Concerning claim 5, note that the first electrode and the auxiliary electrode can 
be powered by the same RF source 302 (see Fig. 3). Also, the apparatus of Shan et al. 
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is capable of supplying rf power to the first electrode and to the auxiliary electrode 
having the same frequency but different phases. 

With respect to claim 6, note that both electrodes can have their own individual 
RF power supplies with different frequencies (see Figs. 2 and col. 3-line 31 to col. 5-line 
10). Also, the apparatus of Shan et al. is capable of supplying a higher frequency to the 
auxiliary electrode than to the first electrode. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 
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Claims 2 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shan et al., U.S. Patent 6,232,236 in view of Dornfest et al., U.S. Patent 5,949,409. 

Shan et al. is applied as above but does not expressly disclose covering the 
auxiliary electrode with insulating material. Dornfest et al. discloses an apparatus in 
which an electrode is protected from the plasma atmosphere with an insulating material 
(see, for example, the abstract, col. 4-line 45 to col. 5-line 40, and fig. 16). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the apparatus of Shan et al. as to cover the auxiliary electrode with 
an insulating material in order to protect it from the plasma atmosphere. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shan et 
al., U.S. Patent 6,232,236 in view of Ohmi et al., WO 98/39500. 

Shan et al. is applied as above but does not expressly disclose a plasma 
processing method including applying a static magnetic field. Ohmi et al. discloses 
applying a static magnetic field for achieving uniform processing results while allowing 
for a miniaturized apparatus (see abstract and paragraph bridging pages 1 and 2). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the teachings of Shan et al., as to as apply a static 
magnetic field in order to achieve uniform processing results while allowing for a 
miniaturized apparatus. 
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Claims 1, 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Asamaki et al., U.S. Patent 4,950,956 in view of Okumura et al., U.S. Patent 6,297,165 
B1. 

Asamaki et al. shows the invention substantially as claimed including a plasma 
processing apparatus comprising a first electrode 22 on which a substrate 25 subjected 
to a plasma process is placed and magnetic field applying means 30 for applying a 
magnetic field to a surface of the substrate 25 to which the plasma process is applied 
(see Figs. 1-8 and col. 2-line 49 to col. 4-line 52). 

Asamaki et al. lacks anticipation of an auxiliary electrode provided on an outer 
periphery of said first electrode to excite plasma by the auxiliary electrode so as to 
cause electrons in the plasma to drift from a front surface to a back surface of said 
auxiliary electrode and from the back surface to the front surface of said auxiliary 
electrode. Okumura et al. discloses an auxiliary electrode 1 1 provided on an outer 
periphery of a first electrode 7 on which a substrate 8 lies which excites plasma from a 
RF source 10 (see Fig. 3 and col. 4-line 43 to col. 5-line 38). In view of this disclosure, 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the apparatus of Asamaki et at. so as to contain the auxiliary 
electrode structure of Okumura et al. because this allows for accurate measuring of the 
self-bias potential (see abstract). Furthermore, the incorporation of the auxiliary 
electrode feature of Okumura et al. into the Asamaki et al. reference would inherently 
produce an apparatus capable of producing the plasma electron drift as claimed. 
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Regarding claim 3, note from Figure 2 of Okumura et al. that the level of 
substrate 8 placed on the first electrode 7 and the auxiliary electrode are equal to each 
other. 

With respect to claim 4, note that the magnet of Asamaki et al. is ring-shaped 
(see Fig. 2) and contains poles (see abstract). 

Concerning claim 5, note that the first electrode 7 and auxiliary electrode 1 1 of 
Okumura et al. are both powered by the same RF source 10 and the auxiliary electrode 
1 1 has a capacitor 23 connected therewith which will alter the phase (see Fig. 3). 

Claims 2 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Asamaki et al., U.S. Patent 4,950,956 in view of Okumura et al., U.S. Patent 6,297,165 
B1 as applied to claims 1 , 3-5 above, and further in view of Dornfest et al., U.S. Patent 
5,949,409. 

Asamaki et al. and Okumura et al. are applied as above but do not expressly 
disclose covering the auxiliary electrode with insulating material. Dornfest et al. 
discloses an apparatus in which an electrode is protected from the plasma atmosphere 
with an insulating material (see, for example, the abstract, col. 4-line 45 to col. 5-line 40, 
and fig. 16). Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the apparatus of Asamaki et al. 
modified by Okumura et al. as to cover the auxiliary electrode with an insulating material 
in order to protect it from the plasma atmosphere. 
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Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Asamaki 
et al., U.S. Patent 4,950,956 in view of Okumura et al., U.S. Patent 6,297,165 B1 as 
applied to claims 1, 3-5 above, and further in view of Shan et al., U.S. Patent 6,232,236 
B1. 

Asamaki et al. and Okumura et al. are applied as above but lack anticipation of 
applying a higher frequency to the auxiliary electrode than to the first electrode. Shan et 
al. discloses having an outer electrode 220 and an electrode 215 on which the substrate 
lies, where both electrodes have their own individual RF power supplies with different 
frequencies (see Figs. 2-3 and col. 3-line 31 to col. 5-line 10). In view of this disclosure, 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the apparatus of Asamaki et al. modified by Okumura et al. so as to 
provide, for instance, a higher frequency to the auxiliary electrode than to the first 
electrode because this allows for better controllability of the plasma in the region of the 
substrate. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Asamaki 
et al., U.S. Patent 4,950,956 in view of Okumura et al., U.S. Patent 6,297,165 B1 as 
applied to claims 1 , 3-5 above, and further in view of Ohmi et al., WO 98/39500. 

Asamaki et al. and Okumura et al. are applied as above but do not expressly 
disclose a plasma processing method including applying a static magnetic field. Ohmi 
et al. discloses applying a static magnetic field for achieving uniform processing results 
while allowing for a miniaturized apparatus (see abstract and paragraph bridging pages 
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1 and 2). Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the teachings of Asamaki et al. modified by 
Okumura et al., as to as apply a static magnetic field in order to achieve uniform 
processing results while allowing for a miniaturized apparatus. 

Response to Arguments 

Applicant's arguments filed 1 1/18/03 have been fully considered but they are not 
persuasive. However, with respect to the Omi reference, a translation of the priority 
document has been provided and therefore that rejection has been withdrawn. 

Concerning applicant's arguments of the rejection under 35 USC 102(e) using 
the Shan reference, the fact that the Shan reference has an auxiliary electrode of an L 
shape does not take away from the fact that the bottom surface of the auxiliary 
electrode is exposed and electrons would be expected to drift from a front surface to a 
back surface due to the effect of magnets 270 in a similar way as in the instant 
invention. While the structure of auxiliary electrode 220 could hinder some electrons 
from reaching the back surface, certainly not all electrons would be affected and many 
electrons would reach the back surface. 

With respect to the rejection of claim 7 under 35 USC 103(a) using the 
combination of the Shan and Ohmi references, one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & 
Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Concerning the rejection under 35 USC 103 using the Asamaki et al. and 
Okumura et al. references, applicant argues that there is no suggestion or motivation in 
Okumura et al. that by applying an appropriate magnetic field, the electrons will drift as 
required by the claims. However, all of the elements required by applicant to produce 
such an electron drift including the auxiliary electrode and magnets will be present by 
the combination of the Asamaki et al. and Okumura et al. references. Furthermore, the 
fact that applicant has recognized another advantage which would flow naturally from 
following the suggestion of the prior art cannot be the basis for patentability when the 
differences would otherwise be obvious. See Ex parte Obiaya, 227 USPQ 58, 60 (Bd. 
Pat. App. & Inter. 1985). Regarding the argument that Asamaki et al. fails to teach the 
presence of an auxiliary electrode and that in Okumura et al. the electrons will not drift 
because of the DC bias on the substrate electrode, one cannot show nonobviousness 
by attacking references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & 
Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Concerning the argument that 
Asamaki fails to show a static magnetic field, the examiner respectfully submits that the 
power source 40 which is discussed as being pulsed is not used to power the magnetic 
field but is instead used to power the electrodes (see fig. 1). 
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Conclusion 

THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 571-272- 
1430. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory L. Mills can be reached on 571-272-1439. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 




Luz L.lAlejandro 
Primary Examiner 
Art Unit 1763 



March 15, 2004 



